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With increasing emphasis on sustainable development and energy conservation 
of society, hydropower has become a priority to the development of clean energy. 
Large-capacity kaplan-type turbine in hydropower construction has been universally 
adopted. The mechanism of control of the Governor system is complex and also it 
requires high safety and reliability.  
The research and design has been done to the governor system based 
on programmable computer controller (PCC) in this Dissertation, also the field 
Application and test situation are described in details. 
Firstly, this dissertation provides an overview of the research situation and the 
development trend of large-capacity kaplan-type turbine governor, and the 
background and purpose of the thesis, the main contents are described. 
Secondly, with the complex features of the Axial flow units control and low 
frequency measurement accuracy and reliability of the current governor, through 
comparative analysis, we use PCC module with high reliability as the hardware of the 
unit governor, design the electrical control system structure and also elaborate the 
principle of frequency measurement and implementation method.  
In this dissertation, the PID control algorithm used by the governor is researched, 
the derived analysis of the advantages of integral part and feedback position of 
adjusted different signal which is improved, also study the adjustment 
process and the control rule of the governor, the conditions to control the software 
flow chart are prepared on the basis of the principles of reliability and modular. The 
human-machine interface development is also designed, of which the unit information 
display, parameter settings, test records are introduced in detail. 
Finally, the application and practice of a newly developed control system of 
governor turbine on the Yellow River is also researched in the dissertation. Through 
field test and performance testing, it verifies that the governor system can control the 
speed and power of Large-capacity kaplan-type turbine, and has a good regulation 
indicator.  
Key Words: Governor; Programmable Computer Controller (PCC); PID Control 
With increasing emphasis on sustainable development and energy conservation 
of society, Hydropower has become a priority to the development of clean energy 
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Large-capacity Kaplan-type turbine in hydropower construction has been universally 
adopted. The mechanism of control of the Governor system is complex and also it has 
high safety and reliability requirements.  
The research and design has been done to the Governor system based 
on Programmable Computer Controller (PCC) in this Dissertation, also the field 
Application and test situation are described in details. 
Firstly, this dissertation provides an overview of the research situation and the 
development trend of large-capacity Kaplan-type Turbine Governor, and the 
background and purpose of the thesis, the main contents are described. 
Secondly, with the complex features of the Axial flow units control and low 
frequency measurement accuracy and reliability of the current Governor, through 
comparative analysis, we use PCC module with high reliability as the hardware of the 
unit governor, design the electrical control system structure and also elaborate the 
principle of frequency measurement and implementation method.  
In this dissertation, the PID control algorithm used by the governor is researched, 
the derived analysis of the advantages of integral part and feedback position of 
adjusted difference signal which is improved, also study the adjustment 
process and the control rule of the governor, the conditions to control the software 
flow chart are prepared on the basis of the principles of reliability and modular. The 
human - machine interface development is also designed, of which the unit 
information display, parameter settings, test records are introduced in detail. 
Finally, the application and practice of a newly developed control system of 
Governor Turbine on the Yellow River is also researched in the Dissertation. Through 
field test and performance testing, it verifies that the Governor system can control the 
speed and power of Large-capacity Kaplan-type turbine, and has a good regulation 
indicator.  
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